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i . ABSTRAC? .1 '

' The FDR—8, 8/1 Extended Memory Checkerboard diagnostic is designed to provide worst case

hall—select noise conditions in: order to determine the operational Status of core memory. Four data

patterns, and their complements, are written and checked for error. The patterns provided will generate

the-worst case noise conditions for a PDP-8 or 8/1 equipped with standard or specially purchased core

stacks, and will test systems equipped with from 8K to 32K words of core memory. Automatic program

‘

relocation is provided in order to test all memory stocks from each stack.

Teletype printoouts are provided for error identification. Also, the operator is given a degree

of control over the program bylvarious SR Settings. These are explained in detail in Section 8.2.

2.
'

REQUIREMENTS

2.i Equipment

A standard PUP-8 or 8/1 equipped with at least 8prords at core memory.

2 . 2 Storage
'

The program occupies locations OOlO to 3334.

2 . 3- Preliminary Programs

The Binary Loader must he in memory. Also, all diagnostics for a basic 4K PDP—8 must have

been previously run successfully.

3. -

.

LOADING PROCEDURE

a. Turn oft the Teletype reader.

b. Set the SR, to 7777.

Press LOAD ADDRESS; then START.0

d. Place the Binary tape in Teletype reader and turn on the reader.

e. When the program has been loaded, stop the computer, turn off. the reader, and remove

the tape .



4.. STARTING PROCEDURE

4 . 1 Starting Address

Start from address 200 to specify the amount'of core memory to teSt; SR settings, and to receive

a header sprintwout e

4 e 2
.

Restarti ngAddress

Start from address 207 to change the test limits; SR settings, and to inhibit the header print-out.

4 a 3 Operator Action

Immediately after starting from address 200 or 207, the program will print TEST LIMITS. The

Operator must thenSpecify, via the Teletype keyboard, the amount of core memory to test, followed by

a carriage return,

The following rules govern the amount of memory to test:

”a. Type two oatai numbers, separating the numbers with a comma. The first number signifies

the lowest order 4K stack to test,- the second signifies the highest order.

0

b. The program expects the 4K stocks to be numbered sequentially starting with a stack 0.

c. If the highest order stack to test is typed as'the first stack, the program will interchange

the two values so as to make the second value the first to test.
V

d. After typing the second octal number, press the carriage return key to terminate the line.

e. The program will test the lowest and highest order 4K stack specified, plus every stack

between, starting with the lowest specified.

f. Any single stock, or two or more sequential stacks may be specified.

9. The stack containing'th‘e program may be included when specifying two or more stacks.

The stack containing the program will be tested after automatic program relocation takes place (see Section

5.3. I ).
_

T

h. If a typing error is made, press the RUB-OUT key. TEST LIMITS will be printed again.

All previous input is disregarded.
.

,

For the Following examples assume the program to be located in stock 0, and the program has

been started fromiaddressZOO or 207. The amount of core memory available is 32K.

Example A:
'

TEST LIMITS.

0, 7“; ( J denotes carriage return)

Example A indicates stocks 0, I, 2, 3, 4, 5, 6 and 7 will be tested.



Exompie 3:

TEST LTMTTS

?, O“;

The program wiii perform exeofly as Example A.

Exompie C:

TEST LIMITS

'

4,5,;

Only'sracks 4 and 5 M” be tested.

Example D:
_

1

TEST UMTTS

3,34)
Srock 3 More wiié beresred.

Exampie E:

TEST LIMITS

(3,0 PROGRAM IS LOCATED IN HERD 0

TEST LIMITS

O,Tg

Exompie E shows The message primed by The program when a single stock is selecred which

currenfly coni‘oins the program. TEST LIMITS Ts prinred again, and the operator musf then correcr the fest

“mirea

Operorion of The program is unpredicorobie if The omouni‘ of memory seiecred for resting exceeds

The ocruoi amounr avoiTohie, he. , sefieei’ing 32K for tesi’ing on o: POP—.8 or 8/1 equipped with a maximum

of 28K.
,

‘-
.

493A Seiup SR

After The rerr Timir is Specified, the program wiil print SETUP SR4, For. normal program operation,

The SR more? be ref to equeT GQOQS“ Frees The carriage reiurn key offer sewing The SR to 00-00., The program

wiii‘ rhen run unrii shopped by The oéperororo Normal program operation is defined as performing oil four

checkerboard performs on oii of oveiiobie memory from every memory stock.



5. OPERATING PROCEDURE

5.i Program and Operator Action

a. Lead the program into stack 0 using the procedure described in Section 3.

to. Set the SR to 200,- press LOAD ADDRESS, and then start.

'

c . The message TEST LIMITS will be printed. Specify the limits, via keyboard, as described

in Section 4.3. .

.

_

i

.

d. The message SETUP SR will be printed. Set the SR to 00008’ and press the carriage return

key.
‘

e. The program will perform all four tests on all of core memory specified, after which, auto-

matic program relocation takes place.

5.2
. Operational Switch Settings

Normal operation of the program requires the SR set to 00008. Refer to Section 8.2, applica—

tions, for switch settings provided for trouble-shooting.

5 . 3 Subroutine Abstracts

5. 3 .1 Program Relocation

Program relocation is governed entirely by the amount of core memory selected for testing.

Under certain conditions the program will not relocate at all, but will remain in the current 4K stack

to perform the tests (see below). The program first relocates to the highest order 4K stack under test.

From there it relocates to the next lower stack (after performing all four tests). The program keeps re—

locating to the next lower stock until it reaches the lowest order stack under test. The testing and re»-

location cycle is theta-3 repeated.
‘

The contents of the entire 4K stock are relocated. This enables the RIM Loader, and any
I

other information to be carried with the program.
The program provides a degree of protection for itself by recording the first error encountered

in any stock. When a faulty stack is next in sequence to contain the program, the program will skip the

faulty stack and relocate to the first lower order stock which is error-free. If all lower order stocks are

faulty, program relocation will not take place. The tests will be run again from the current stock. Re-

location will resume when an error—free stack is found.



Also, ihe program will no? relocoi‘e if may of fhe conditions described below exisi.

o. Only one 4K srock is eelecred For resring.

h. SR 9 is on o i re inhihir relocorion (see Section 8.2.6},

The INSTRUCTIQN FIELD indioorors will indicate rhe correnl srock conroining'rhe program.

5 . 3
'.
2 The Cheekerboord Patterns

Four resr porrerns, and iheir oomplemeni‘s, are used to fesi memory. All memory stocks, except"

ihe' one wii‘h the progrom, ore tes‘ied with one portern before the nexi res? is execured.

. Any one, or ony combination, of the four tests may be run by placing one, or any combination,

oi SR 3, 4i, 5, or 6 on o l offer the messoge SETUP SR is printed. The rest specified by rhe mosr significonr

switch on o i will he exeeored first SR 3, 4, 5 and 6 oil on o 0 will enable all fesis to be run. SR 3:

ran 1,- 42 fees? 2; 5-: rear 3,; is: me 4,

The following steps ore performed by eoch of the four rests:

o.‘ Wrii‘e ihe poiiern once in all stocks seleered for resting; srorting with rhe lowest order srock .

in. Select? rhe lowesr order siock one perform a read, complemenr doio, wrire sestgrmrence once

on eoeh looorion, unfil oil 4K hos been complemented.

c . Repeor sieo b 3i more times. The erock will end up with He pofiern originolly loociecii.

No error checking has been performed as yefo
.

d. Reed 4mword segments end complemeni‘ eooh segmenr 4 rimes; rhen reed eoch of ihe 4 words

and check for error.

i

e, Afi'er checking i’he enrire 4K same-k for errors, repeat siep o ogoin. This rime sioll for o

ro’ndom period of rime airer reoding one checking every 4008 word block. The maximum sroll is 18.4 ms;

the minimum is 3 ps.

i. Serop ior rhe nexi‘ sequentiol 4K stock oncl repeat steps b ihr'ough ii,

When all selected siooks hove been Cherokee rhe nexi iesi in sequence is execui‘e‘d, oncl sreps

o ihrouigh f repeo’reci. Progrorn relocorion takes place offer the Fourth rest is exeeuied in this monner.

The poirerns generored by each iesi‘ are shown below. The matrices represent portions of one

birplone.

Tesi‘l:

Y'QXES y-oxis

@ '2‘-

OOQOOOllQGil iiOOliOO

x-oxisOOlifllQll x~oxisilOOllQO

ilQOilOO OOliOOli

OSOQWiIGOlIOO OOllOOll



Test 2:
'

YWXES
_

I

‘ y~axis

000000110011 E11001100
11001100 00110011

x~axis110 0110 0 x—axis 0 01110 011
0300 400110011 '11‘0011100

Test'3y:

y-axis . y—axis

.00001'0011001 01100110

Xuaxis 0110 0110 x-axis 10 011001

,011001-10 10011001

030010011001 0.1100110

Test4:

y—axis ,

g

'

Y'GX15

0000 01100110’ 10011001

x-axisOl1-00110 10011001.

_1OO110011 x-axis 01100110

0300V-10011001
01100110

'6.
'

ERRORS»

Starting the program from address 200 will give a header print-out after the SR has been setup.

The header identifies the information printed when a data error is found. The header appears as:

I-FIELD OCTALADR. GOOD BAD TEST

Where: FIELD
‘1

=
an octal number (0 to 7) indicating the 4K field containing
the error.

OCTAL ADR. = the memory address which contains the incorrect data.
1

GOOD
_

= what the data in'octal, should have been. This will

always equal 0000 or 7777’.
BAD = the data as read. This will equal. the good data except
‘ for one or more bits complemented.

TEST
‘4‘ the number (1 to 4) of the test ‘which detected the error.

After each error print-out the program continues on with the next sequential memory location.



16.1
1

Error Halts anal- Description

“0‘3an SR 0 0“
9

l during an error-printwout 'will cause a halt at location 264i .

l

'

Wess CONTINUE to resume testing.

7.; ’RESTRECTEONS

7.i Starting Restrictions

Start From address; 200 to indicate the amount of core memory to test; to setup the SR and to

receive a header printwaut.

Starting tram 207 requires. the some operatar action, but no header will be prlntea.

7. 2 Operating Restrictions

Near:

a. MESCELLANEOUS

8A Execution Time

The time required to pertarrn all four tests on one 4K memory stack is approximately 26 seconds.

8 . 2 Applications

For operating convenience, and as an aid to troublenshooting, the SR may be used to control

the program. The switch assignments and their effect on the program are described below. Please note

that it is important that the program should be; haltedbefare changing the test selection switches. . These

switches are not seneea lay the program during testing.
I

Halting the program with SR 0 is preferred, rather than with the STOP key. Using the STOP

key may result in a halt while the program is in the process of relocating, which is disasteraus.

8.2..l Halt alter lest or Errar - SR 0

x.

.

Placing SR 0 on a l at any time while the-program is running will cause. a halt after the current

test is oampleted. The MB will equal 245! in the current stack containing the program. Press CONTINUE

ta resume testing, or restart from 200 or 207 to enter new parameters.

Placing SR 0 an a l during an error'typewout will also cause a halt at location 246i . Proceed

exactly as described in the above paragraph.



8.2.2 Inhibit Error Print~o7ut
- SR I

,

-

.

.

.

V

'

.

VV.
‘

V

.

I
E

Placing SR I an a I causes all error print-outs to be inhibited. All other messages will not be

inhibited. The program will continue to recognize errors, but will not print any information. SR I may
2

be placed on a I or 0 while the program Is
running.

8.2.3
'

Bell anVVError-ISR .2

'

SR 2 on a I causes the program toring the TTY BELL whenever an error‘is detected. This is

convenient when testing with power supply margins. SR 2 has precedence over SR I if both should happen
to be on a I . SR 2 maybe placed on a I or 0 while the program Is running.

8.2.4 Test Selection SR 3 throughé

Any one , or any
combination of tests may be executed by placing any one or any combination

.

‘of SR 3 through 6 on a I. Test selections may be made only when starting from 200 or 207. SR 3 specifies
'

test I, SR 4 test 2, SR 5 test 3, SR 6 test 4. The test specified by the most significant SR on a I will be

executed first. .

_

,

,

.

.

,

'

For most PUP-85, SR 4 will provide the worst Case pattern.- For most PDP—B/Is, SR 5 will

provide the Worst case pattern
'

‘

_

I

,

» If all four switches are on a 0, all four tests Will be executedIn order starting with test I.

Program relocationIs not effected, regardless of the SR settings. .

8.2.5
A Inhibit Program Relocation-SR 7

The program normally relocates automatically as Indicated by the INSTRUCTION FIELD

-Indi¢dtors. To retain the program In Its current 4K field, place SR 7 on a I at any time. Changing
"

SR 7 to a 0 will permit- relocation to resume.

8.2.6 ,

SR 8”,, Stand 10 -Not Used.

, 8.2.7 Change TEST LIMITS and SR-V- SR
II

‘

Placing SR II on a I will cause the program to automatically restart from address 207. The

TEST LIMITS and SR may then be changed. SR II Is sensed

only
after all

specified
tests have been

completed on all of memory under test.



a...“

8 . 2 . 8 Loop en Address

A subrouiine is provided whieh may be ueed to conrinuousiy icop en a singie ieeai‘ion, er en

group of censeeuiive ieeariem. No error checking is performed. The rouiine perform or reeri, arid

immediareiy feiiows MW e wriief en each iocarion. The ieop time between rwe reedr, er rwe wriree,

is approximai’eiy 22.5 per

Operaring Precedure:

Ser ihe iNSTRUCiiQN HELD swirciies re the current fieid, and We SR re i700.

5-

9

Ser ihe DA‘i’A FIELD switches in equal me 4K field number m we.

r Press LOAD AEDDRESS.

'

cit. Sei rim SR re equei ii’le m address of the group.

e. Press START. A heir wiii eeeur or i703. Set the SR re equei the m address ef the gmin.
i. Press CQNTINUE. The addres5(e) specified wiii be ioeped unrii stopped by fire operaror

wirh STOP» SR 0 wiii her heir rhis reuiine.

Te resume normei epereiien, reeieri the program from 2-00 er 207 mi ihe currerir iieid.

9.;
_

PROGRAM erscrrrriew

The FDR-8. 8/1 Exiended Memory Checkerbeerd diagnosric is designed re ereere worst case

memory noise condiriehs on systems equipped wirh 8K in 32K wards of [memory The pregrem execures

four checkerbeerd pairerney pius their eempiemefirsi err each 4K memory iieid. In addirion, rhe pregmm

euiemeriwliy reioeares From fieid re rear in erder re fesr a” 4K fieids frern every 4K iieidr
‘

Under

nermei operation, the emeunr ei eere mernery iesieci er ene flame is rim epecified by the opercrrer minus

fire 4K iieid cenreinirig ii’ie eregrem. A TTY keybeerri input reuiine is previded r0 enable rhe Operator

re specify rhe exeer number of @K fieies in be resred. A prinrweur is provided For each error derecred

by “we program.

i

_

Furrher eenrmi oi rive pregram i3 given re rhe epercrr-or by mecms ei rhe SR. The operaror may

heir rhe pregrcrm, inhibir errer minim-ems, seineriiure rhe TTY BELi... For errer indication, half after error

prinrwourfi reflect (my one er er greee oi iesir, inhibir pregrem reioeerion, and creqre an auremaric resrarr

ie change iriwe emeerri 0i memery re resi,

A smeii subreuiirze is previcied which wiii confinuousiy read and wrire any singie, or a group

ei ieeeriens wirhirr any 4K iieicim Tire eperdrer must specify the locations by means of Me SR.
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